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Background
• Drought is a normal part of climate of India
• Every year it affects one or the other State. 
• Droughts have spatial and temporal 
characteristics that vary significantly from one 
region to another.
• The understanding of the spatio-temporal trends 
of drought helps in undertaking informed 
decisions on their preparedness and mitigation 
measures.
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Climatic Trends in India: Past Studies
• Drought
– Incidence variable in time & space
– More frequent during years following ENSO event
– Frequent droughts: 1891 – 1920 & 1961 - 1980
– Few droughts: 1930 – 1960 & 1980-2000
• Rainfall
– No discernable trend ASMR of India
– Increase in extreme RF event over North-West India (Singh 
& Sonatake, 2001)
– Over East Coast, decrease in no. of rainy days during 
monsoon
– Significant increasing trend of climatic extremes (flood and 
drought) and significant decreasing trend in moderate 
rainfall events are found in India (Goswami et al., 2006)
– Rainfall deficit (frequency & magnitude) has significant 
increasing trend for India whereas rainfall excess 
(frequency & magnitude) has a significant decreasing trend 
(Pal & Al-Tabbaa, 2009)
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Standardized Precipitation Index
 4( & &5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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!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  &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
(
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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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((!  
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(! ( 57' 
 !/(!
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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9/.( :
(McKee et al., 1993)
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Agro-Climatic Zones
• Delineating homogeneous region based only on single variable eg. 
rainfall is catastrophically a wrong assumption  and results of such 
homogeneous zone have produced a contradicting result (Ghosh et al., 
2009)
• Mean annual rainfall
• Mean seasonal rainfall
• Mean temperature
• Soil Types
• Topography
• Cropping pattern
N
a
t
u
r
e
 
P
r
e
c
e
d
i
n
g
s
 
:
 
d
o
i
:
1
0
.
1
0
3
8
/
n
p
r
e
.
2
0
1
1
.
5
9
2
2
.
1
 
:
 
P
o
s
t
e
d
 
2
3
 
A
p
r
 
2
0
1
1








	







	








	
























	







	








	
























	







	








	



























	

 ;( 8< !5(&(8=>=! 
5(( !&' >=& 5!(()
=>& 5!((0
(!(
 ;).0
 ?( ! 5>"	(!(( (
 (5&!(@  &'  (7A
 &(((((= '   &
7&(7B$5(&&(
C / + 4/8$		
N
a
t
u
r
e
 
P
r
e
c
e
d
i
n
g
s
 
:
 
d
o
i
:
1
0
.
1
0
3
8
/
n
p
r
e
.
2
0
1
1
.
5
9
2
2
.
1
 
:
 
P
o
s
t
e
d
 
2
3
 
A
p
r
 
2
0
1
1








	







	








	
























	







	








	
























	







	








	



























JUNE SPI TREND
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Regional Kendall test for all ACZs
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Conclusions
• Increasing trend in drought in states of Bihar, Uttar 
Pradesh, Madhya Pradesh, Orissa and Eastern 
Rajasthan.
• Significant decreasing trend in rainfall of these 
regions for different months (July, Aug) as well as 
for JJAS monsoon period.
• Overall for India as a whole, there is an increase 
trend in meteorological drought due to decreasing 
trend in rainfall for JJAS period.
• Overall for India, the months of July and August are 
become drier and while June month is become 
wetter.
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